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instances of packet combination for BCCH reception, and 
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1. 

METHOD AND DEVICE FOR SENDING AND 
RECEIVING A BROADCAST CONTROL 

CHANNEL IN A MOBILE COMMUNICATION 
SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method and device for 

optimizing transmission parameters in order to improve 
Broadcast Control Channel (BCCH) reception performance 
in such a way that a terminal retains BCCH reception failure 
reason or a number of packet combinations for BCCH recep 
tion and reports this to a base station in a mobile communi 
cation system. 

2. Description of the Related Art 
Mobile communication systems have developed to provide 

the subscribers with voice communication services on the 
move. With the rapid advance of technologies, the mobile 
communication systems have evolved to Support high speed 
data communication services as well as the standard Voice 
communication services. 

Recently, as the next generation mobile communication 
system of the 3' Generation Partnership Project (3GPP), 
Long Term Evolution (LTE) is under development. The LTE 
system is a technology for realizing high-speed packet-based 
communication at about 100 Mbps, aiming at commercial 
ization in around 2010. 

With the evolvement of the LTE standard, it is discussed 
how to configure and optimize system parameters automati 
cally in building a radio network. Such a technology is 
referred to as Self-Organizing Networks (SON). SON is a 
network which optimizes parameters related to the system 
resources of a cell automatically. That is, the system resource 
related parameters are automatically optimized based on the 
data received from User Equipment or statistical values 
acquired through self-management of the network. A mobile 
communication system is configured with a plurality of sys 
tem parameters that are set Suitably to optimize reception 
performance on multiple channels. In order to achieve this 
purpose, it should be performed first to measure the properties 
of the signals on the channels within the service area of the 
radio network. 

DISCLOSURE OF INVENTION 

Technical Problem 

In order to optimize the system information of the conven 
tional mobile communication system, it should be performed 
to do the measurement repeatedly with the measurement 
equipment carried on a vehicle which is time-consuming and 
burdensome. The measurement result is analyzed and used to 
configure the system parameters of the base stations or base 
station controllers. The drive test should be performed for 
building a new network and whenever the network is recon 
figured due to various reasons. Such cumbersome drive tests 
increases initial radio network building and maintenance 
costs and unnecessarily time-consuming. There is therefore a 
research conducted on SON to save time and labor for Drive 
Test, data analysis, and manual configuration. 

Solution to Problem 

In accordance with an aspect of the present invention, a 
broadcast control channel transmission apparatus of a base 
station includes transmitting a broadcast control channel 
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2 
according to preconfigured transmission parameters; collect 
ing log information indicating whether the broadcast control 
channel is received Successfully; and reconfiguring the trans 
mission parameters by analyzing the log information. 

In accordance with another aspect of the present invention, 
a broadcast control channel transmission apparatus of a base 
station includes a broadcast control channel generator for 
generating a broadcast control channel according to precon 
figured transmission parameters; a transceiver for transmit 
ting the broadcast control channel and receiving log informa 
tion indicating whether the broadcast control channel is 
received Successfully; and a log information analyzer for 
collecting and analyzing the log information to reconfigure 
the transmission parameters. 

In accordance with another aspect of the present invention, 
a broadcast control channel reception method of a terminal 
includes recording, when a broadcast control channel trans 
mitted by a base station according to preconfigured transmis 
sion parameters is received, log information indicating 
whether the broadcast control channel is received success 
fully; and feeding back the log information to the base station 
by analyzing the log information to reconfigure the transmis 
sion parameters. 

In accordance with still another aspect of the present inven 
tion, a log information storage for recording log information 
according to whether the broadcast control channel is 
received successfully; and a transceiver for receiving the 
broadcast control channel and analyzing and feeding back the 
log information to the base station for reconfiguration of the 
transmission parameters. 

Advantageous Effects 

According to the present invention, a UE records informa 
tion on the BCCH reception failure reason or a number of 
packet combination times for receiving BCCH and reports the 
information to the eNB to optimize transmission parameters 
automatically, resulting in optimization of BCCH reception 
performance in a mobile communication system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram illustrating channel mapping between 
BCCH and low layer channels; 

FIG. 2 is a diagram illustrating a procedure of receiving 
MIB and SIB; 

FIG. 3 is a diagram illustrating entire procedure according 
to the first embodiment of the present invention; 

FIG. 4 is a flowchart illustrating the UE procedure accord 
ing to the first embodiment of the present invention; 

FIG. 5 is a block diagram illustrating a configuration of the 
UE according to the first embodiment of the present inven 
tion; 

FIG. 6 is a flowchart illustrating eNB procedure according 
to the first embodiment of the present invention; 

FIG. 7 is a block diagram illustrating a configuration of the 
eNB according to the first embodiment of the present inven 
tion; 

FIG. 8 is a signaling diagram illustrating entire procedure 
according to the second embodiment of the present invention; 

FIG.9 is a flowchart illustrating UE procedure according to 
the second embodiment of the present invention; 

FIG. 10 is a block diagram illustrating a configuration of 
the UE according to the second embodiment of the present 
invention; 

FIG. 11 is a flowchart illustrating eNB procedure accord 
ing to the second embodiment of the present invention; 
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FIG. 12 is a block diagram illustrating a configuration of 
the eNB according to the second embodiment of the present 
invention; 

FIG. 13 is a diagram illustrating a scenario requiring log 
information exchange among eNBS; 

FIG. 14 is a signaling diagram illustrating a procedure for 
exchanging log information between eNBS; and 

FIG. 15 is a flowchart illustrating eNB procedure accord 
ing to the third embodiment of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

Exemplary embodiments of the present invention are 
described with reference to the accompanying drawings in 
detail. The same reference numbers are used throughout the 
drawings to refer to the same or like parts. Detailed descrip 
tions of well-known functions and structures incorporated 
herein may be omitted to avoid obscuring the Subject matter 
of the present invention. 

Broadcast Control Channel (BCCH) is one of logical chan 
nels of the LTE mobile communication system and used to 
broadcast system information. The system information is the 
information necessary for establishing a connection between 
a terminal and base station and can be divided into Master 
Information Block (MIB) and System Information Block 
(SIB). MIB includes essential physical information such as 
frequency band and System Frame Number (SFN). There can 
be SIB1 to SIB11 depending on the information to be carried. 
SIB1 carries cell selection and System Information Schedul 
ing information, SIB2 carries common and shared channel 
information. SIB3 to SIB8 carry infra-frequency, inter-fre 
quency, and inter-RAT cell reselection information. SIB9 
carries HeNBID, and SIB10 and SIB11 carry Earthquake and 
Tsunami Warning System (ETWS) alarm information. 

FIG. 1 is a diagram illustrating channels of low layers 
related to BCCH. 

Referring to FIG. 1, the logical channel 105 is used for 
packet exchange between RLC and MAC layers, and the 
transport channel 115 is used for packet exchange between 
MAC and PHY layers. The physical channel 130 is used for 
transmitting/receiving packets over radio medium. The sys 
tem information broadcast on BCCH 110 of the logical chan 
nels is categorized according to its property and transmitted to 
terminals connected to the eNB via low layer channels. The 
MIB is carried in the Broadcast Channel (BCH) 120 as one of 
the transport channels. The SIB is carried in DownlinkShared 
Channel (DL-SCH) 125 as one of the transport channels. The 
BCH 120 and DL-SCH 125 map to the Physical Broadcast 
Channel (PBCH) 135 and Physical Downlink Shared Chan 
nel (PDSCH) 140, respectively. The Physical Downlink Con 
trol Channel (PDCCH) 145 carries the scheduling informa 
tion of SIB transmitted on the radio resource of PDSCH 140. 
Accordingly, the PDCCH 145 should be decoded accurately 
to obtain SIB. 

FIG. 2 is a diagram illustrating a procedure of receiving 
MIB and SIB. 

Referring to FIG. 2, the PBCH 205 is transmitted on 72 
subcarriers centered around the center of the frequency band 
and carries MIB information. The MIB is transmitted at the 
period of 40 ms in which the same information repeats every 
10 ms in time diversity. The resource block information of the 
PDSCH 215 and 220 carrying SIB is carried on the PDSCH 
210. In the PDCCH 210 which is CRC checked with SI-RNTI 
carries scheduling information of PDSCH 215 and 220, i.e. 
on the frequency axis of SIB1 to SIB11. The SIB1215 repeats 
every 80 ms similar to the MIB and is transmitted in the fifth 
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4 
subframe of a radio frame. The SIB1 carries the scheduling 
information of the SIB2 to SIB11 on the time axis. Accord 
ingly, it is possible to decode the SIB2 to SIB11 using the 
scheduling information provided in the PDCCH 210 and 
SIB1. That is, in order to acquire accurate system information 
on the BCCH, it is necessary to decode all of the physical 
channels of PBCH 205, PDSCH 215 and 220, and PDCCH 
210 correctly. 
The present invention relates to a method and apparatus for 

optimizing transmission parameters automatically in Such a 
way that a terminal retains BCCH reception failure reason 
and information on the combination times for BCCH recep 
tion and reports these to the base station, resulting in optimi 
zation of BCCH reception performance in a LTE mobile 
communication system. The present invention proposes spe 
cific information-saving time of a terminal, information to be 
stored, and terminal and base station operations for BCCH 
transmission optimization. 

Even when the terminal has received downlink synchroni 
zation information successfully but failed receiving BCCH in 
a predetermined time, the log information is stored. At this 
time, the log information includes current cell information, 
current location information, and measurement informations 
of neighbor cells. As aforementioned, however, since several 
physical channels are involved, additional log information is 
necessary for taking notice of the properties of the physical 
channels. By taking the new saving time and log information 
into consideration, it is possible to optimize the BCCH recep 
tion performance. The first embodiment is directed to the log 
information configured newly, and the second embodiment to 
log information and new-saving time point of the log infor 
mation. The third embodiment proposes a method for using 
the log information of the terminal with mobility without 
restriction by log information forwarding among base sta 
tions. 

First Embodiment 

FIG. 3 is a diagram illustrating entire procedure according 
to the first embodiment of the present invention. 

Referring to FIG.3, the base station (eNB)305 transmits to 
the terminal (UE) 310 the reference information (i.e., timer X, 
Y. and X and count threshold (THRES) information) for 
Successful BCCH reception determination according to an 
embodiment of the present invention at step 315. Here, the 
reference information is provided to notify the UE of the 
information save timing for analyzing and saving BCCH 
reception failure reason. The reference information can be the 
time information for discriminating among PBCH reception 
failure, PDSCH reception failure, and PDCCH reception fail 
ure. The UE 310 sends an ACK/NACK to the eNB 305 to 
notify of whether the reference information has been received 
successfully at step 320. The reference information can be 
assigned to and stored in the UE 310 previously as a fixed 
value without steps 315 and 320. The eNB generates BCCH 
at step 325 and transmits the BCCH to the UE310 at step 330. 
At this time, MIB is transmitted on the PBCH, and SIB is 
transmitted on the PDSCH resource informing of PDCCH. 
The eNB305 transmits BCCH according to the preconfigured 
transmission parameters. At this time, the transmission 
parameters include at least one of BCCH transmission power 
and data rate such as coding rate. 
At the time point when MIB and N' SIB are required, the 

UE 310 detects this requirement at step 335 and attempts 
receiving PBCH at step 340. If PBCH has been received 
successfully, the UE 310 stores the number of times received 
PDCCH successfully while receiving SIB in the form of log 
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information. Afterward, if it is failed to receive BCCH in a 
predetermined time, the UE detects this at step 350 and saves 
BCCH reception failure reason, the number of successful 
PDCCH reception times, and time when the corresponding 
log information is recoded, as well as the previous log infor 
mation at step 355. The BCCH reception failure reason and 
number of successful PDCCH reception times are described 
in detail afterward. If BCCH is not received, the UE 310 
cannot attach to the eNB 305. 

If the channel condition changes such that the UE 310 
attaches to the eNB305 successfully at step 360, the eNB350 
requests the UE310 to report log information at step 365. The 
UE 310 transmits the retained information to the eNB 305 at 
step 370. If a specific condition triggering report is fulfilled, 
the UE 310 detects the condition fulfillment at step 375 and 
transmits the retained log information to the eNB. Afterward, 
the eNB 305 reconfigures the transmission parameters of 
PBCH, PDCCH, and PDSCH based on the received log infor 
mation to optimize reception performance of the next BCCH 
at step 385. That is, if there is a problem to receive PBCH, the 
eNB305 can increase transmission power of PBCH. If there 
is a problem to receive PDCCH, the eNB305 can decrease the 
coding rate or increase the transmission power. If there is a 
problem to receive PDSCH, the eNB can adjust the Modula 
tion and Coding Scheme (MCS) or increase the transmission 
power. In case that the failure probability is very low, the 
adjustment can be done in opposite manner. 
As compare to other physical channels, PDCCH has low 

error requirement. If BCCH reception fails, the PDCCH 
reception failure is likely to be the reason. Accordingly, the 
PDCCH is managed with the number of successful PDCCH 
reception times included in the log information list. The num 
ber of successful PDCCH reception times is counted for a 
duration determined by a reception timer. The number of 
Successful reception times can be used for determining 
PDCCH reception performance. 
The system information transmission of BCCH is associ 

ated with three physical channels of PBCH, PDCCH, and 
PDSCH. Accordingly, the UE can acquire the system infor 
mation with the Successful reception of the physical channels. 
The error requirements of the respective physical channels 
differ from each other and managed by the eNB 3.05. For 
example, PBCH has high Forward Error Correction (FEC) 
performance with coding rate of 1/48 and repeats 4 times 
every 40 ms with the same information that can be combined. 
Although power boost and coding rate adjustment is possible 
in PDCCH, the retransmission technique such as HARQ is 
not adopted. In the SIB transmission on PDSCH, HARQ and 
Adaptive Modulation and Coding Scheme (AMC) are 
adopted. Accordingly, in spite of the same radio environment, 
the Successful reception probability changes depending on 
the channel. If the UE 310 reports the failed physical channel 
to the eNB when BCCH reception fails, the eNB305 can take 
action for improving reception performance of each channel. 
The log information can include current cell information, 
current location information, and neighbor cells measure 
ment information. Furthermore, the BCCH reception failure 
reason is transmitted along with the log information as fol 
lows. 
ENUMERATED MIB Failure, PDCCH Failure, SIBHN 

Failure 
Here, MIB failure indicates the case where MIB informa 

tion is not acquired due to an error occurred in PBCH recep 
tion. PDCCH failure indicates the case where the address of 
the PDSCH resource carrying SIB information is not 
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6 
acquired due to an error in receiving PDCCH. SIBiiN failure 
indicates that Nth SIB information is missing due to an error 
in receiving PDSCH. 

FIG. 4 is a flowchart illustrating the UE procedure accord 
ing to the first embodiment of the present invention. 

Referring to FIG. 4, the procedure of UE 310 can be 
divided into an MIB reception process and an SIB reception 
process. 

After receiving synchronization information transmitted 
by the eNB 305 successfully at step 405, the UE 310 starts 
timers X, Y, and Z at step 410. At this time, the UE 310 can 
receive the reference information including the timers X, Y, 
and Zalong with the synchronization information or has the 
preset timers X, Y, and Z. Here, the timers X,Y, and Z can be 
set to the same value or different values. The UE 310 initial 
izes the successful PDCCH receipt counter (COUNT) to 0 
that is stored as log information at step 415. If the PBCH is 
received successfully, the UE 310 detects the receipt of the 
PBCH at step 420 and attempts receipt of PDCCH based on 
the MIB information at step 435. 

Otherwise, if the PBCH is not received, the UE310 repeats 
steps 420 and 425 until the timer X expires at step 425. If it 
fails to receive PBCH before expiration of the timer X, the UE 
310 saves the previous log information, MIB failure, and log 
information record time at step 430. 

If the PBCH is received successfully, the UE 310 detects 
this at step 440 and attempts receiving PDCCH having N' 
SIB scheduling information at step 445. If PDCCH is 
received successfully, the UE 310 increment the successful 
PDCCH receipt counter by 1. Next, the UE 310 decodes the 
PDCCH to acquire the scheduling information on the fre 
quency of N' SIB transmitted in PDSCH at step 460. After 
ward, the UE 310 attempts receiving Nth SIB on PDSCH 
using the corresponding scheduling information at Step 465. 
At this time, if it fails to acquire SIBHN from PDSCH, the UE 
repeats steps 445 to 465. If Nth SIB is received successfully, 
the UE ends the procedure. 

Otherwise, if it fails to receive PDCCH until the timer Y 
expires at step 450, the UE determines the BCCH receipt 
failure reason based on previously stored count value of the 
successful PDCCH receipt times at step 480. That is, the UE 
310 compares the count value of the successful PDCCH 
receipt times with a predetermined count threshold value. If 
the count value of the successful PDCCH receipt times is less 
than the predetermined count threshold value, the UE 310 
determines that a problem has occurred in receiving PDCCH 
and stores the PDCCH failure and successful PDCCH receipt 
times count value, and log information record time in the form 
of log information at step 485. If the successful PDCCH 
receipt times count value is equal to or greater than the pre 
determined count threshold value, the UE310 determines that 
a problem has occurred in receiving PDSCH and stores 
SIBHN failure information indicating N' SIB receipt failure, 
successful PDCCH receipt times count value, and log infor 
mation record time at step 490. 

FIG. 5 is a block diagram illustrating a configuration of the 
UE according to the first embodiment of the present inven 
tion. 

Referring to FIG. 5, the UE includes a transceiver 505, a 
channel analyzer 510, a log information storage 515, and a 
PUSCH generator 520. The transceiver 505 receives physical 
channels including PBCH, PDCCH, and PDSCH. The chan 
nel analyzer 510 decodes the physical channels into neces 
sary information. At this time, the channel analyzer 510 
acquires MIB information from PBCH, SIB scheduling infor 
mation from PDCCH, and SIB information from PDSCH. If 
it is failed to receive the physical channels until the timer 
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expire, the channel analyzer 510 checks the physical 
channel(s) failed in reception and stores the result in the log 
information storage 515. After the communication between 
the UE 310 and the eNB 305 is normalized, the PUSCH 
generator 520 generates and transmits PUSCH including log 
information such as BCCH receipt failure reason and suc 
cessful PDCCH receipt time count value to the eNB 305 in 
response to the request from the eNB305 or when a specific 
condition is fulfilled. 

FIG. 6 is a flowchart illustrating eNB procedure according 
to the first embodiment of the present invention. 

Referring to FIG. 6, the eNB305 collects log informations 
from the UEs 310 within the service area of the cell at step 
605. Next, the eNB 305 deletes the too old log information 
based on the record times of the log informations and checks 
the BCCH receipt failure reasons of the rest log informations 
at step 610. If the number of MIB failure report times is 
greater than M at step 615, the eNB 305 increases the trans 
mission power of PBCH at step 620. If the number of MIB 
failure report times is less than Nat step 625, the eNB 605 
decreases the transmission power of PBCH at step 630. Next, 
if the number of PDCCH failure report times is greater than P 
at step 635, the eNB305 increases the transmission power of 
PDCCH or decreases the coding rate at step 640. If the num 
ber of PDCCH failure report times is less than Qat step 645, 
the eNB305 decreases the transmission power of PDCCH or 
increases the coding rate at step 650. Next, if the number of 
SIBit 1 failure report times is greater than I at step 655, the 
eNB 305 increases the transmission power of SIBH1 or 
adjusts the MCS for lower data rate at step 660. If the number 
of SIBiiN failure report times is less than J at step 665, the 
eNB 305 decreases the transmission power of SIBHN or 
adjusts MCS for higher data rate at step 670. Afterward, the 
eNB can perform re-configuration of PDSCH for SIBHN 
individually through steps 675 to 680, and the same re-con 
figuration can be applied to all the SIBs. 

FIG. 7 is a block diagram illustrating a configuration of the 
eNB according to the first embodiment of the present inven 
tion. 

Referring to FIG. 7, the eNB includes a transceiver 705, a 
PBCH/PDCCH/PDSCH generator 710, and a log informa 
tion analyzer 715. The transceiver 705 receives log informa 
tion from the UE 310. The log information analyzer 715 
analyzes the log information. At this time, the log information 
analyzer 715 checks the BCCH receipt failure reason (such as 
MIB failure, PDCCH failure, and SIBX failure) included in 
the log information. The PBCH/PDCCH/PDSCH generator 
710 adjusts the parameters related to the respective physical 
channels the transmission parameters, i.e. the transmission 
parameters, according to the BCCH reception failure reason. 
Since the transmission parameters that can be adjusted per 
physical channel have been described already, the detailed 
descriptions thereon are omitted herein. 

Second Embodiment 

Iftaking a new record time point and log information into 
consideration in addition to those of the first embodiment, it 
improves BCCH reception performance optimization. As for 
PBCH, the PBCH having the same information repeats 4 
times in 40 ms and, the repeated informations can be com 
bined. For example, although it has failed to receive the first 
PBCH, it is possible to acquire MIB information by decoding 
the next PBCH or combining the next PBCH with the first 
PBCH in the period of 40 ms. The PDSCH can be used to 
retransmit SIB with HARQ technique which does not us 
feedback information. The same SIB can be transmitted 
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8 
repeatedly in the range referred to as SI-Window. Although it 
fails to decode the first packet, it is possible to increase the 
reception performance by combining the first packet with the 
packets following. The combining technique for improving 
the reception performance can be used as a criteria for deter 
mining channel reception performance in the current radio 
environment. It can be said that, as the number of combina 
tions performed before Successful decoding increases, the 
channel reception performance decreases. Accordingly, by 
notifying of the number of combinations in the log informa 
tion it is possible to improve the channel performance with 
increase of transmission power and ANC adjustment based 
thereon. In the second embodiment, a new information record 
time point is defined. 

FIG. 8 is a signaling diagram illustrating entire procedure 
according to the second embodiment of the present invention. 

Referring to FIG. 8, the eNB 805 transmits the reference 
information, i.e. reference threshold values X1 and X2, for 
use in determining Successful receipt of BCCH according to 
an embodiment of the present invention at step 815. Here, the 
reference information is of providing the information save 
time point for saving the number of packet combination times 
for the UE810 to receive BCCH. That is, the reference infor 
mation can be the information on the conditions for recording 
the number of packet combination times as log information. 
The UE 810 sends ACK/NACK to notify the eNB 805 of 
whether the reference information is received successfully at 
step 820. The UE 810 can have the reference information 
stored previously as fixed value without steps 815 and 820. 
The eNB 805 generates BCCH at step 825 and transmits the 
BCCH to the UE 810 at step 830. At this time, the MIB is 
transmitted on PBCH, and the SIB on PDSCH resource indi 
cated in the PDCCH. The eNB 805 transmits the BCCH 
according to the pre-configured transmission parameters. At 
this time, the transmission parameters includes at least one of 
transmission power of BCCH and data rate such as coding 
rate. 

Next, at the time point when MIB or Nth SIB becomes 
necessary, the UE 810 detects the necessity at step 835 and 
receives PBCH or PDSCH carrying SIBHN and save the 
number of packet combination times until the PBCH or 
PDSCH is received successfully as log information at step 
840. Since the combination technique is applied to PBCH and 
PDSCH, the UE can store the number of packet combination 
times of the corresponding channel as log information. The 
UE 810 also can store the numbers of packet combination 
times of both the PBCH and PDSCH. If the number of packet 
combination times until PBCH or PDSCH is received Suc 
cessfully is greater than X or less than X, the UE 810 detects 
this at step 845 and stores the number of packet combination 
times as log information at step 850. 

Next, if the eNB 805 requests for log information at step 
855, the UE 810 transmits the corresponding log information 
to the eNB 805 at step 860. If a specific condition is fulfilled 
at step 865, the UE 810 transmits corresponding log informa 
tion to the eNB 805 at step 870. Afterward, the eNB 805 
performs reconfiguration by adjusting the transmission 
power to optimize the PBCH or PDSCH reception perfor 
mance based on the log information at step 875. For example, 
if the number of PBCH packet combination times is greater 
than X, the eNB 805 determines bad reception performance 
and thus increases the transmission power. If the number of 
packet combination times is less than X, the eNB 805 deter 
mines good reception performance and thus increases the 
transmission power. In case of PDSCH, it is possible to adjust 
MSC as well as the transmission power. 
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FIG.9 is a flowchart illustrating UE procedure according to 
the second embodiment of the present invention. 

Referring to FIG.9, the UE 810 attempts receiving PBCH 
at step 905. Next, the UE810 determines whether the number 
of packet combination times before the successful receipt of 
PBCH is greater than X at step 910. The UE 810 also deter 
mines whether the number of packet combination times 
before the successful receipt of PBCH is less than X at step 
915. If it is determined that the number of packet combination 
times is greater than X or less than X, the UE 810 save the 
number of packet combination times as log information at 
step 920. This is applied to the PDSCH. If there is a request 
from the eNB 805 or a specific condition is satisfied, the UE 
810 transmits the corresponding log information to the eNB 
805. 

FIG. 10 is a block diagram illustrating a configuration of 
the UE according to the second embodiment of the present 
invention. 

Referring to FIG. 10, the UE includes a transceiver 1005, a 
channel analyzer1010, a log information storage 1015, and a 
PUSCH generator 1020. The transceiver 1005 receives the 
physical channels including PBCH and PDSCH. The channel 
analyzer 1010 counts the number of packet combination 
times until the physical channels are received successfully. If 
the number of packet combination times is greater than X or 
less than X, the channel analyzer stores the number of packet 
combination times in the log information storage 1015. If 
there is a request from the eNB 805 or a specific condition is 
fulfilled, the PUSCH generator 1020 transmits PUSCH 
including the log information to the eNB 805 by means of the 
transceiver 1005. 

FIG. 11 is a flowchart illustrating eNB procedure accord 
ing to the second embodiment of the present invention. 

Referring to FIG. 11, the eNB receives the log information 
including the number of packet combination times of PBCH 
or the number of packet combination time of PDSCH carry 
ing SIBHN from the UE. Part (a) of FIG. 11 is directed to the 
case where the eNB receives the number of packet combina 
tion times of PBCH. Part (b) of FIG. 11 is directed to the case 
where the eNB receives the number of packet combination 
times of PDSCH. 
As shown in part (a) of FIG. 11, the eNB 805 receives the 

number of packet combination times at step 1105. At this 
time, if the number of packet combination times is greater 
than X at step 1110, the eNB 805 increases the transmission 
power of PBCH. Otherwise, if the number of packet combi 
nation times is less than X at step 1120, the eNB 805 
decreases the transmission power of PBCH at step 1125. 
As shown in part (b) of FIG. 11, the eNB 805 receives the 

number of packet combination times of PDSCH at step 1140. 
At this time, if the number of packet combination times is 
greater than X at step 1140, the eNB 805 increases the 
transmission power of PDSCH or changes MCS to decrease 
data rate at step 1145. If the number of packet combinations 
times is less than X at step 1150, the eNB 805 decreases the 
transmission power of PDSCH or changes MCS to increase 
data rate at step 1155. At this time, the values X and X for 
PBCH or PDSCH can be chanted. 

FIG. 12 is a block diagram illustrating a configuration of 
the eNB according to the second embodiment of the present 
invention. 

Referring to FIG. 12, the eNB includes a transceiver 1205, 
a PBCH/PDSCH generator 1210, and a log information ana 
lyzer 1215. The transceiver 1205 receives log information 
from the UE810. The log information analyzer 1215 analyzes 
the log information. At this time, the log information analyzer 
1215 determines whether the channel state is good or bad 
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10 
based on the number of packet combination times. The 
PBCH/PDSCH generator 1210 adjusts the parameters related 
to the physical channels, i.e. transmission parameters, 
according to the channel state. That is, the PBCH/PDSCH 
generator 1210 reflects the channel state to increase/decrease 
the transmission powerfor PBCH and can adjust MCS as well 
as the transmission power for PDSCH. 

Third Embodiment 

After reception failure of BCCH from an eNB, the UE may 
moves to another eNB. at this time, the UE retains the log 
information associated with the previous eNB. After moving 
to another eNB, if the communication is normalized, the UE 
reports the log information related to the old eNB to the new 
eNB. Since the log information includes basic cell informa 
tion, the current eNB can check whether the log information 
is of itself. Although the log information related to other eNB 
can be discarded, this information may be useful to neighbor 
eNBs, if it is possible to forward the information the neighbor 
eNBs. The log information exchange between eNBs accord 
ing to this scenario is described in the third embodiment. 

FIG. 13 is a diagram illustrating a scenario requiring log 
information exchange among eNBs. 

Referring to FIG. 13, the first eNB 1305 transmits BCCH. 
The UE1310 located in the Service are of the first eNB fails 
receiving BCCH and stores log information. Afterward, the 
UE 1310 moves to enter the service area of the second eNB 
1315. After it becomes possible to communicate with the 
second eNB 1315, the UE 1310 transmits the stored log 
information to the second eNB 1315. At this time, the log 
information is associated with the first embodiment 1305 as a 
neighbor eNB of the second eNB 1315. 

FIG. 14 is a signaling diagram illustrating a procedure for 
exchanging log information between eNBS. 

Referring to FIG. 14, the first eNB transmits BCCH to the 
UE 1405 at step 1425. Ifit fails to receive BCCH at step 1430, 
the UE 1405 records the log information at step 1435. After 
ward, if the UE 1405 moves to connects to the second eNB 
1415 as a neighbor eNB of the first eNB 1410, the UE reports 
the log information to the second eNB 1415 at step 1445. 
Upon receipt of the log information, the second eNB 1415 

checks the cell information to verify that the log information 
relates to the first eNB 1410 at step 1450. If there exists an X2 
interface between the first and second eNBs 1410 and 1415, 
the second eNB 1415 transmits the corresponding log infor 
mation to the first eNB 1410 via the X2 interface at step 1455. 
If there exist no X2 interface between the first and second 
eNBs 1410 and 1415, the second eNB 1415 transmits the 
corresponding log information to the relay server 1420. Typi 
cally, the relay server 1420 can communicate with all of the 
eNBs 1410 and 1415. Here, the relay server 1420 can be a 
SON server and implemented in the form of a mobile com 
munication system entity Such as Mobility Management 
Entity (MME). The relay server 1420 forwards the corre 
sponding log information to the first eNB 1410 based on the 
cell information included in the log information at step 1465. 

FIG. 15 is a flowchart illustrating eNB procedure accord 
ing to the third embodiment of the present invention. 

Referring to FIG. 15, if the log information is received 
from the UE 1405, the eNB 1410 (or 1415) detects the receipt 
of the log information at step 1505 and checks the cell infor 
mation included in the log information at step 1510. If it is 
determined that the log information is of the corresponding 
eNB through the cell information, the eNB 1410 (or 1415) 
performs the procedure according to one of the first and 
second embodiment to optimize the transmission parameters 
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at step 1515. Otherwise, if it is determined that the log infor 
mation is not of the corresponding eNB 1410 (or 1415), the 
eNB 1410 (or 1415) determines whether there exists X2 
interface connecting to another eNB at step 1520. If it is 
determined that there exists X2 interface connecting to 
another eNB, the eNB 1410 (or 1415) transmits the log infor 
mation to the other eNB directly through the X2 interface at 
step 1525 and, otherwise, to the relay server 1420 at step 
1530. 

While the invention is described in terms of some specific 
examples and embodiments, it will be clear that this invention 
is not limited to these specific examples and embodiments 
and that many changes and modified embodiments will be 
obvious to those skilled in the art without departing from the 
true spirit and scope of the invention. 
What is claimed is: 
1. A broadcast control channel transmission method of a 

base station, the method comprising: 
transmitting a broadcast control channel according to pre 

configured transmission parameters; 
receiving, from a terminal, log information recorded at the 

terminal and comprising information indicating whether 
the broadcast control channel is received by the terminal 
Successfully and a time when the log information is 
recorded; 

reconfiguring the transmission parameters according to the 
log information; and 

transmitting the broadcast control channel based on the 
reconfigured transmission parameters. 

2. The method of claim 1, wherein the log information 
comprises at least one of broadcast control channel reception 
failure reason, a number of successful receipts of downlink 
control channel for receiving the broadcast control channel, 
and a number of packet combinations for receiving the broad 
cast control channel. 

3. The method of claim 1, wherein the transmission param 
eters comprises at least one of transmission power of the 
broadcast control channel and a data rate. 

4. The method of claim 2, further comprising transmitting 
at least one of time information for identifying the reception 
failure reason and information on conditions for determining 
whether the number of packet combinations is recorded, as 
reference information for determining whether the broadcast 
control channel is received successfully. 

5. Abroadcast control channel transmission apparatus of a 
base station, the apparatus comprising: 

a broadcast control channel generator for generating a 
broadcast control channel according to preconfigured 
transmission parameters: 

a transceiver for transmitting the broadcast control channel 
and receiving, from a terminal, log information recorded 
by the terminal and indicating whether the broadcast 
control channel is received by the terminal successfully 
and a time when the log information is recorded; and 

a log information analyzer for collecting and analyzing the 
log information to reconfigure the transmission param 
eters; 

wherein the transceiver is further configured to transmit the 
broadcast control channel based on the reconfigured 
transmission parameters. 

6. The apparatus of claim 5, wherein the log information 
comprises at least one of broadcast control channel reception 
failure reason, a number of successful receipts of downlink 
control channel for receiving the broadcast control channel, 
and a number of packet combinations for receiving the broad 
cast control channel. 
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7. The apparatus of claim 5, wherein the transmission 

parameters comprises at least one of transmission power of 
the broadcast control channel and a data rate. 

8. The apparatus of claim 6, further comprising transmit 
ting at least one of time information for identifying the recep 
tion failure reason and information on conditions for deter 
mining whether the number of packet combinations is 
recorded, as reference information for determining whether 
the broadcast control channel is received successfully. 

9. A broadcast control channel reception method of a ter 
minal, the method comprising: 

recording, when a broadcast control channel transmitted 
by a base station according to preconfigured transmis 
Sion parameters is received by the terminal, log infor 
mation indicating whether the broadcast control channel 
is received by the terminal successfully and a time when 
the log information is recorded; 

feeding back the log information to the base station by 
analyzing the log information to reconfigure the trans 
mission parameters; and 

receiving the broadcast control channel transmitted by the 
base station according to the reconfigured transmission 
parameters. 

10. The method of claim 9, wherein the log information 
comprises at least one of broadcast control channel reception 
failure reason, a number of successful receipts of downlink 
control channel for receiving the broadcast control channel, 
and a number of packet combinations for receiving the broad 
cast control channel. 

11. The method of claim 9, wherein the transmission 
parameters comprises at least one of transmission power of 
the broadcast control channel and a data rate. 

12. A broadcast control channel reception apparatus of a 
terminal, the apparatus comprising: 

a channel analyzer for determining, when a broadcast con 
trol channel transmitted by a base station according to 
preconfigured transmission parameters is received by 
the terminal, whether the broadcast control channel is 
received by the terminal successfully; 

a log information storage for recording at the terminal log 
information according to whether the broadcast control 
channel is received by the terminal successfully and a 
time when the log information is recorded; and 

a transceiver for receiving the broadcast control channel 
and analyzing and feeding back the log information to 
the base station for reconfiguration of the transmission 
parameters, 

wherein the transceiver is further configured to receive the 
broadcast control channel based on the reconfigured 
transmission parameters. 

13. The apparatus of claim 12, wherein the log information 
comprises at least one of broadcast control channel reception 
failure reason, a number of successful receipts of downlink 
control channel for receiving the broadcast control channel, 
and a number of packet combinations for receiving the broad 
cast control channel. 

14. The apparatus of claim 12, wherein the transmission 
parameters comprises at least one of transmission power of 
the broadcast control channel and a data rate. 

15. The apparatus of claim 13, wherein the channel ana 
lyZerstores at least one of time information for discriminating 
among the reception failure reasons and condition informa 
tion for determining whether the number of packet combina 
tions for receiving the broadcast control channel is recorded. 


